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LONGITUDINAL JUNIOR NONCOMMISSIONED OFFICER PROMOTION ANALYSIS

EXECUTIVE SUMMARY

Research Requirement:

To ensure that the U.S. Army has high-quality noncommissioned officers (NCOs)
prepared to meet the needs of the future Army, a project was initiated to examine possible
improvements to NCO promotion systems for the 21 st century. This project culminated in a set
of predictor measures called the Leadership Assessment Tool (LAT), supported by concurrent
criterion-related validity evidence (that is, scores on the predictors were associated with job
performance measures,[that is, supervisor ratings], that were administered simultaneously).
Based on these positive results, the current project was conceived with three primary goals. The
first was to examine whether the evidence supporting the concurrent criterion-related validity of
the predictors would extend to a longitudinal validation setting. That is, one in which predictor
measures would predict job performance measures (e.g., job performance ratings) collected some
time after the predictors were administered. The longitudinal validation setting more closely
resembles the operational context where these predictors would be used to aid in promotion
decisions predicting future performance at the next pay grade than does the concurrent validation
setting. Another goal of this project was to examine the extent to which it would be efficient to
administer the predictor measures via laptop computer instead of via paper-and-pencil. The third
goal was to determine whether it would be efficient to collect criterion data (i.e., job performance
ratings) via the Internet instead of via paper-and-pencil.

Procedure:

Five measures required validation. Four of these measures were part of the original LAT:
(a) the Leadership Judgment Exercise (LeadEx), (b) the Self-Description Inventory (SDI), (c) the
Information Questionnaire-II (IQ-II), and (d) the Experience and Activity Record (ExAct). The
fifth measure-the Work Suitability Inventory (WSI)-was originally developed for another
Army personnel research effort. Additionally, the Personnel File Form was used to collect self-
report accomplishment information, which was in turn used to compute a Promotion Point
Worksheet score that simulated the current promotion system. These measures were
administered via laptop computer to E4 and E5 Soldiers who were (or were close to being)
eligible for promotion to the next pay grade. These predictor data were collected from 942 E4
and E5 Soldiers.

A little more than a year after the predictor measures were administered, criterion data
collection began. E-mail and the Internet were used to collect two types of job performance
ratings from the supervisors of these Soldiers. One type was observed performance ratings that
assessed how well Soldiers performed their current jobs. The second type was expected future
performance ratings in which supervisors were asked to predict how well their Soldiers would
perform in conditions expected to be characteristic of the future Army. Because job performance
ratings were collected from such a small number of supervisors (i.e., ratings were collected for
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only 64 of the original 942 Soldiers), not all the planned validation analyses using this criterion
could be performed, and those that were performed need to be interpreted cautiously. In response
to this problem, an additional performance criterion was identified-whether or not the Soldier
was promoted during the data collection period. Promotion criterion data were collected for 938
Soldiers. The validity of the predictors was assessed by examining the extent to which scores on
the predictors were associated with scores on the job performance ratings and the promotion
criterion.

Findings:

This project developed some evidence supporting the longitudinal validity of the
predictor measures. However, these results need to be interpreted with caution given the small
sample size associated with the job performance ratings criterion and conceptual difficulties with
the promotion criterion. Because promotion is based on the operational Promotion Point
Worksheet, it is not possible to use the promotion criterion to estimate the extent to which the
studied predictors could improve the prediction of performance beyond the current system.

This project also showed that, in this context, collecting data using laptop computers is
reasonable psychometrically and probably more efficient compared to paper-and-pencil data
collection. However, data collection via e-mail and the Internet was not particularly effective at
ensuring sufficient rates of participation.

Utilization and Dissemination of Findings:

These results provide some evidence in support of the construct and longitudinal validity
of the predictor measures. The findings also support administration of the LAT measures via
computer. However, they also provide evidence that the procedures for eliciting further
participation from pre-identified Soldiers via e-mail and the Internet need improvement if they
are to be effective. Possible approaches for managing this problem include (a) collecting initial
predictor data from a much larger number of participants, (b) sending participation solicitation e-
mails to Soldiers from superiors who are organizationally more proximate to each Soldier (e.g., a
division or installation commander), and (c) ensuring frequent communication with participants
between the predictor and criterion data collections (e.g., a newsletter). Finally, further research
in an operational setting is recommended to support the assignment of promotion points in the
Army's semi-centralized NCO promotion system based on any of these measures.
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LONGITUDINAL JUNIOR NONCOMMISSIONED OFFICER PROMOTION
ANALYSIS

CHAPTER 1: INTRODUCTION

This report describes the longitudinal criterion-related validation of a set of experimental
noncommissioned officer (NCO) tools developed as part of a research program sponsored by the
U.S. Army Research Institute for the Behavioral and Social Sciences (ARI). The report is
targeted toward a technical audience interested in the psychometric characteristics of the
measures in the context of their computerization and a longitudinal validation design. Readers
interested in more detail on the development of these measures and their performance in a
concurrent validation design should see Knapp et al. (2002) and Knapp, McCloy, and Heffner
(2004).

Background

To ensure that the U.S. Army has high-quality noncommissioned officers (NCOs)
prepared to meet the needs of the future Army, ARI initiated the project titled Maximizing the
Performance of NonCommissioned Officersfor the 21s Century (NCO21). This project's goal
was to examine possible improvements to NCO promotion systems for the 21 st century. It
culminated in the development and validation of a set of predictor measures called the
Leadership Assessment Tool (LAT). The LAT was designed to improve promotion decisions for
specialists/corporals (E4s) and sergeants (E5s) to the next pay grade. The concurrent validation
effort showed promising results regarding the construct and predictive validity of the LAT
predictors (Knapp et al. 2004). Indeed, there was good evidence for incremental validity beyond
the current promotion system. The reasonable inference was made that a predictor demonstrating
criterion-related validity in a concurrent setting would likely demonstrate validity in a
longitudinal setting that has more fidelity with the operational context. However, concern was
expressed about whether the relative contribution of these predictors would remain fixed given
their nature. For example, it was acknowledged that performance on some of these predictors is
likely influenced by experience and training. This project's primary goal was to investigate the
possibility that the validity of the predictors would be different when examined in the
longitudinal context. Another goal was to examine the extent to which it would be practical and
psychometrically reasonable to collect (a) data on the predictor measures via laptop computer
instead of paper-and-pencil and (b) criterion data (i.e., job. performance ratings) via e-mail and
the Internet instead of paper-and-pencil in a controlled data collection setting.

Phase I of this project was titled the Leadership Potential Assessment for the Non-
Commissioned Officer (NCO) Junior Promotion System Analysis. Its objectives were to begin a
longitudinal validation by collecting predictor data and examining the psychometric
characteristics of LAT scores in the context of computer administration compared to the original
paper-and-pencil administration of the instruments. Phase II, titled Longitudinal Junior
Noncommissioned Officer Promotion Analysis: Criterion, focused on collection of criterion data.



Longitudinal Criterion-Related Validation

This project differed from the concurrent validation (Knapp et al., 2004) in three
important ways. First, the predictor measures were administered via laptop instead of paper-and-
pencil. Second, the criterion job performance ratings from supervisors were collected via e-mail
and the Internet instead of in-person using paper-and-pencil instruments. Third and most
importantly, this project used a longitudinal validation design (in which the predictors are
administered, some period of time passes, and then criteria are administered) instead of a
concurrent design (in which the predictor and criterion measures are administered at the same
time). The predictor instruments discussed in this report were administered between June and
October of 2004; data on the criterion measures were collected between December 2005 and
February 2006.

This project, however, was similar to the concurrent validation in an important way,
beyond the fact that it used the same measures: Its experimental predictor and criterion measures
focused on assessing the knowledges, skills, and aptitudes (KSAs), and behaviors relevant to
current and expected future performance. The criterion supervisor ratings included 21 scales
designed to assess dimensions of current observed job performance and 6 scales designed to
assess performance in future conditions forecasted for NCOs by a future-oriented job analysis
(Ford, Knapp, J. Campbell, R. Campbell, and Walker, 2000). The LAT predictors were designed
to assess KSAs relevant to current and expected future performance (Knapp et al., 2004).

Predictor Data Collection

The LAT included seven instruments (see Figure 1.1) that were administered by laptop
computer to Soldiers during a 4-hour session. The first instrument, the Soldier Background
Information Form (SBIF), is not a predictor. It collects basic personal identifying and
demographic information (e.g., name, project identification number, location, pay grade, and
Military Occupational Specialty (MOS), Army Knowledge Online [AKO] e-mail address). The
first of the predictor measures is the Personnel File Form (PFF2 1). It is used to collect
information for simulating current promotion system selection factors (e.g., Awards, Military
Education, Military Training, and Civilian Education). The Leadership Judgment Exercise
(LeadEx) is a situational judgment test designed to assess Soldiers' judgments about potential
courses of action in response to job-related scenarios. The Self-Description Inventory (SDI) and
the Information Questionnaire-II (IQ-II) are operational temperament measures used in the Army
for other purposes (Kilcullen, Chen, Zazanis, Carpenter, & Goodwin, 1999; Kilcullen, Mael,
Goodwin, & Zazanis, 1999; Kilcullen, White, Zacarro, & Parker, 2000; White & Young, 1998;
Young, Heggestad, Rumsey, & White, 2000). The IQ-II is actually a compilation of multiple
measures. The experimental versions of both the SDI and IQ-II used here were prepared for the
original NCO21 project (Knapp et al., 2004). The Experience and Activities Record (ExAct)
queries Soldiers about work experiences, activities, and accomplishments not directly assessed in
the current promotion system. The Work Suitability Inventory (WSI) is an experimental measure
designed to assess temperament constructs related to work. It was developed during another ARI
project (i.e., Select21; McCloy & Putka, 2005) and was not originally part of the LAT. The
LeadEx and ExAct are experimental measures that were developed specifically for the original
NCO21 project. Additional data were collected from the Enlisted Master File (EMF) including
race/ethnicity, gender, and General Technical (GT) scores from the Armed Services Vocational
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Aptitude Battery (ASVAB). These data were accessed using the social security numbers (SSNs)
of Soldiers in the predictor database and matching them with Soldier SSNs in the archival
database.

Order Instrument
1. Soldier Background Information Form (SBIF)
2. Personnel File Form-21 (PFF2 1)
3. Leadership Judgment Exercise (LeadEx)
4. Self-Description Inventory (SDI)
5. Information Questionnaire-II (IQ-II)
6. Experience and Activities Record (ExAct)
7. Work Suitability Inventory (WSI)

Figure 1.1 Leadership Assessment Tool (LA T) instruments.

Criterion Data Collection

The criterion data collection procedure consisted first of Soldiers, who participated in the
predictor data collection, logging on to the NCO Promotion Soldier website and (a) nominating
supervisors who could rate their job performance, (b) providing some demographic information,
(c) completing the same PFF21 from the predictor data collection with some additional items
asking about the Soldier's latest promotion and promotion system scores, and (d) completing the
same ExAct from the predictor data collection. Additional data, including information about
current pay grade, time in service (TIS), and time in grade (TIG) were collected from the
Enlisted Master File (EMF) and Military Enlistment Processing Command Integrated Resource
System (MIRS). The second part of the criterion data collection required each nominated
supervisor to log on to the NCO Promotion Supervisor website and provide current observed and
expected future job performance ratings of the Soldier or Soldiers who nominated that
supervisor.

Overview of Report

Chapter 1 discussed the background, goals, and general structure of the data collections
for this project. Chapter 2 presents the method and additional details of the predictor and
criterion data collections such as sample sizes at each stage of the data collection, and details
regarding data cleaning and database development. Chapter 3 describes the psychometric
characteristics of each instrument administered during the predictor data collection. Chapter 4
does the same for instruments administered via the Soldier and Supervisor websites during the
criterion data collection. Chapter 5 presents cross-instrument analyses, including relations among
predictors and longitudinal criterion-related validity results. Finally, Chapter 6 summarizes the
findings of this research.
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CHAPTER 2: DATA COLLECTION AND DATABASE DEVELOPMENT

Introduction

This chapter describes the longitudinal validation data collection, sample sizes at each
stage of the research, construction of the analysis database, and administration times for the
predictor measures. The predictor dataset, after data cleaning, included 591 E4 and 351 E5
Soldiers. During the first part of the criterion data collection, 73 E4 and 69 E5 Soldiers logged on
to the NCO Promotion Soldier website to nominate supervisor raters and complete the criterion
data collection versions of the PFF21 and ExAct. During the second part of the criterion data
collection 75 supervisors provided ratings for 36 E4 and 28 E5 Soldiers. At the end of the
criterion data collection, the MIRS archival database was queried to determine which of the
original participants were still in the Army and whether they had been promoted since they had
completed the experimental predictor measures. These promotion data were obtained for 588 E4
and 350 E5 Soldiers.

Predictor Data Collection Procedures

Between June and October of 2004, data were collected from E4 and E5 Soldiers near
eligibility for promotion to the next pay grade. A two-step process determined whether Soldiers
were near eligibility for promotion. First, Soldiers were included if they were within 9 months of
the time in service (TIS) and.time in grade (TIG) requirements for promotion to the next grade
(i.e., 27 months TIS and no TIG requirement for E4 Soldiers and 75 months TIS and I month
TIG for E5 Soldiers). Second, if Soldiers were not eligible in this way, they were asked if they
had received a wavier to be eligible for early promotion. If the answer was yes, E4 Soldiers still
needed at least 12 months TIS and E5 Soldiers needed at least 42 months TIS. Soldiers who were
not eligible were dismissed before the data collection session began.

E4 and E5 Soldiers were scheduled for a 4-hour session during which the seven
instruments described in Chapter 1 were administered via laptop computer. For each instrument,
if the Soldier failed to respond to an item, he/she was reminded of the missing data and was
afforded a second chance to provide the missing information. If the missing data were not
provided the second time, the software moved on to the next item.

As part of the administrative procedure, a 2 x 2 between-subjects design varied two
factors: (a) instrument order for the LeadEx, SDI, and IQ-II and (b) item order for these
instruments. Figure 2.1 illustrates the resulting four instrument administration conditions. Each
laptop computer was labeled and included the software to support only one of these conditions.
Individuals were assigned to laptops such that during each session roughly an equal number of
Soldiers completed the LAT under each condition. These two administration factors were varied
across participants to control for and assess carryover effects (e.g., fatigue) for these relatively
long instruments and their items. The "instrument order" factor was limited to two levels (i.e.,
the LeadEx before and after the other two instruments) because the primary concern was that the
amount of reading required of Soldiers to complete the LeadEx would produce carryover effects
that would negatively affect their performance on the SDI and IQ-II. Appendix A provides
internal consistency reliability and mean score results showing that instrument and item order
had very little effect.
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Condition Factor 1: Instrument Order Factor 2: Item Order

I LeadEx, SDI, and IQ-II Original order used in concurrent validation data collection

2 SDI, IQ-II, LeadEx Original order used in concurrent validation data collection

3 LeadEx, SDI, and IQ-II Second half of the items first; first half second'

4 SDI, IQ-II, LeadEx Second half of the items first; first half second

Figure 2.1 Description ofpredictor administration conditions.

Table 2.1 shows sample sizes following data cleaning procedures for the total sample and
key subgroups used in the analyses (e.g., pay grade, gender, and race/ethnicity).2 After data

cleaning, the final sample included 591 E4 and 351 E5 Soldiers. According to military
occupational specialty (MOS), the participating Soldiers were sorted into three categories: (a)

Combat Arms (CA), (b) Combat Support (CS), and (c) Combat Service Support (CSS). Table 2.1

also presents the number of participants at each of six data collection sites.

Table 2. . Demographic Composition of Predictor Data Collection Sample
E4 Soldiers E5 Soldiers

Group N % N %

Gender

Male 498 84.3 307 87.5

Female 93 15.7 44 12.5

Race/Ethnicity

White 344 58.2 217 61.8

Black 123 20.8 95 27.1

Hispanic 74 12.5 28 8.0

Other 48 8.1 11 3.1

MOS Type

Combat Arms 225 38.1 147 41.9

Combat Support 109 18.4 45 12.8

Combat Service Support 257 43.5 159 45.3

Administration Location

Fort Campbell 66 11.2 54 15.4

Fort Hood 51 8.6 8 2.3

Fort Lewis 143 24.2 93 26.5

Fort Riley 89 15.1 57 16.2

Fort Sill 169 28.6 60 17.1

Korea 73 12.4 79 22.5

Note. nE4 = 591. nES = 351. Sample sizes are based on gender, race/ethnicity, and primary MOS data obtained from

the December 2004 EMF file. For two Soldiers, values for gender and MOS that they reported on the background
form were used because of unavailability of EMF data. Actual analysis sample sizes may be smaller than the totals

listed here due to missing or unusable data at the instrument level.

There is a minor exception in the SDI. The very first item is the same because it is an unscored practice item.
2 The data cleaning procedures are described in the Database Construction and Cleaning section of this chapter.
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Criterion Data Collection Procedures

Soliciting Soldier Participation

Figure 2.2 shows the schedule for the criterion data collection. The first e-mail sent to
Soldiers was signed by the Chief of the Enlisted Career Systems Division in the Office of the
Deputy Chief of Staff, G1. This solicitation e-mail (a) explained the importance of the Soldier's
participation, (b) reminded the Soldier of his/her earlier participation in the predictor data
collection, and (c) explained that the Soldier would soon receive an e-mail with further
instructions and a link to the NCO Promotion Soldier website. This solicitation e-mail was sent
to 926 of the original 942 Soldiers who participated in the predictor data collection. After
cleaning and correcting e-mail addresses provided by participating Soldiers during the predictor
data collections, 865 had a usable Army Knowledge On-line (AKO) address, 569 had an
alternate personal address, and 508 had both. Only 16 Soldiers did not provide a usable e-mail
address. Table 2.2 shows the number of participants at each stage of the Soldier phase of
criterion data collection.

12/01/05 ARI sent Soldier solicitation e-mail
12/06/05 HumRRO sent Soldier participation e-mail

12/13/05 HumRRO sent 1st Soldier reminder e-mail

12/21/05 HumRRO sent 2nd Soldier reminder e-mail

01/04/05 HumRRO sent 3d and final Soldier reminder e-mail with a January 13, 2006 deadline

01/30/05 ARI sent supervisor solicitation e-mail

02/01/05 HumRRO sent supervisor participation e-mail

02/08/05 HumRRO sent I' supervisor reminder e-mail

02/15/05 HumRRO sent 2nd and final supervisor reminder e-mail with February 24, 2006 deadline

Figure 2.2 Criterion Data Collection Schedule.

Table 2.2. Soldier Participation in Criterion Data Collection
Stage N %

Sent solicitation e-mail from ARI 926

Sent Soldier participation e-mail from HumRRO 926

Soldiers responding before first reminder 43 4.64%

Soldiers responding between first and second reminder 28 3.02%

Soldiers responding between second and third reminder 27 2.92%

Soldiers responding after third reminder 43 4.64%

Total Soldier respondents 141 15.23%

Note. Two additional Soldiers responded by logging on to the NCO Promotion Soldier Website, but declined to

participate further by disagreeing with the Privacy Act Statement.

Shortly after Soldiers received the solicitation e-mail from ARI, they received the
participation e-mail from HumRRO. This e-mail contained the following items:

" A reminder of the solicitation e-mail and past participation in the predictor data collection,

* Instructions for nominating supervisors to rate the Soldier's job performance,
" A link to the NCO Promotion Soldier website,
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" An individual password for the website,
• Contact information for help, and
* A project briefing.

According to the schedule shown in Figure 2.2, Soldiers who had not yet responded received
reminder e-mails. The reminder e-mail consisted of the original participation e-mail, including
the Soldier website link and password, preceded by text reminding the Soldier about the
previously sent solicitation and participation e-mails and the importance of the Soldier's
participation in the research. The original plan included only two reminder e-mails; however, a
third reminder was added to the schedule because the second reminder was sent just before
Christmas. The original participation e-mail and first two reminders asked the Soldier to respond
as soon as possible. The third and final reminder requested that the Soldier respond by January
13, 2006. Table 2.3 shows sample sizes following data cleaning for the Soldiers who provided
data on the NCO Promotion Soldier website. The first set of columns represents the Soldiers
whose pay grade was E4 when they completed the predictor instruments. The columns labeled
E3 through E7 indicate the pay grade of these Soldiers when their archival Army records were
queried at the end of this longitudinal analysis (December 31, 2005). The second set of columns
shows the same data for Soldiers who were E5s when they completed the predictor instruments.
Table 2.3 shows that the majority of Soldiers either stayed at the same pay grade or were
promoted once, although a small number were demoted or promoted more than once.

Table 2.3. Demographic Composition of Soldiers Participating via the NCO Promotion
Website.

Pay Grade During Predictor Data Collection

E4 E5

Pay Grade Reported on Website Pay Grade Reported on Website
Total % Total %

Group E3 E4 E5 E6 E7 n Total E4 E5 E6 E7 n Total

Gender

Male 1 23 29 3 1 57 78.1 2 33 23 1 59 86.8

Female 0 5 11 0 0 16 21.9 0 7 1 0 9 13.2

Race/Ethnicity

White 0 16 21 1 0 38 52.1 0 28 12 1 41 60.3

Black 0 9 13 0 1 23 31.5 0 7 6 0 14 20.6

Hispanic 1 2 5 2 0 10 13.7 2 2 5 0 9 13.2

Other 0 1 1 0 0 2 2.7 0 3 1 0 4 5.9

MOS Type

Combat Arms 1 10 10 0 0 21 28.8 0 12 5 1 18 26.5

Combat Support 0 5 5 0 0 10 13.7 1 9 7 0 17 25.0

Combat Service Support 0 13 25 3 1 42 57.5 1 19 12 0 33 48.5
Note. nE4 = 73. nEs = 68. Sample sizes are based on gender, race/ethnicity, and primary MOS data obtained from the
December 2004 EMF file. For two Soldiers, values for gender and MOS that they reported on the background form
were used because of unavailability of EMF data. One E5 Soldier did not report current pay grade on the website;
therefore the rows for female, black, and combat service support Soldiers are one Soldier short; however, the Total
ns are correct.
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NCO Promotion Soldier Website

The first screen of the NCO Promotion Soldier website required the participant to enter
his/her e-mail address and website password. This was followed by an opportunity to review the
project briefing that was provided in the participation e-mail. Next, the project's privacy act
statement was presented and the Soldier was asked to check a box agreeing with its conditions. If
the Soldier disagreed, the information was saved, and the Soldier was logged off the website. If
the Soldier agreed, the website moved on to the nomination of two supervisors who could rate
the Soldier's job performance. The requirements for eligibility to be a supervisor rater were as
follows:

Supervisors can be NCOs, Warrant Officers, and/or Commissioned Officers. The
best choice for your First Supervisor is your direct supervisor (First Line
Supervisor). The best choice for your Second Supervisor is your direct
supervisor's supervisor (Second Line Supervisor). It is important that your
supervisors know you well. If you haven't worked with your direct supervisor or
your Second Line Supervisor for at least one (1) month, replace either of them
with a superior who has recently observed your performance for one (1) month or
more. This alternate supervisor does not have to be someone who supervised you
as long as he or she is in a supervisory job.

This text also appeared in the Soldier's participation e-mail. The website asked for the names,
AKO and alternate (i.e., personal) e-mail addresses, and work telephone numbers of the
nominated supervisors. Throughout the website, if the Soldier failed to provide any of the
requested information, he/she was reminded of the missing data and was afforded a second
chance to provide the missing information. If the missing data were not provided the second
time, the website moved on to the next page.

After the Soldier nominated supervisor raters, the website asked a few demographic
questions (i.e., name, location, current MOS). This was followed by some questions about the
Soldier's latest promotion and current Promotion Point Worksheet points. Finally, the Soldier
completed the same PFF21 and ExAct from the predictor data collection.

Soliciting Supervisor Participation

Figure 2.2 shows the schedule for the criterion data collection. The supervisor solicitation
e-mail was sent by ARI and was signed by the Chief of the Enlisted Career Systems Division in
the Office of the Deputy Chief of Staff, G 1. This solicitation e-mail had the same content as the
Soldier solicitation e-mail except that it explained that one of the supervisor's Soldiers had
participated in the earlier predictor data collection portion of the NCO Promotion Analysis. After
addresses had been cleaned and corrected, 137 of the 141 Soldiers who provided data on the
NCO Promotion Soldier website provided at least one usable supervisor e-mail address (123
Soldiers provided addresses for two supervisors; 14 provided addresses for only one supervisor).
This resulted in solicitation e-mails being sent to 252 supervisors. Table 2.4 shows the number of
supervisor participants and Soldiers for whom ratings were solicited or collected at each stage of
this part of the criterion data collection.
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Table 2.4. Supervisor Participation in Criterion Data Collection
Supervisor Soldier Ratees

Raters

Stage N % n %

Sent solicitation e-mail from ARI 252 137
Sent supervisor participation e-mail from HumRRO 252 137
Supervisors responding before first reminder 28 11.11% 26b 20.47%
Supervisors responding between first and second reminder 25 9.92% 2 1b 15.33%
Supervisors responding after second reminder 22 8.73% 17b  12.41%
Total supervisor respondents 75a 29.76% 64 b 46.72%
a This total includes six supervisors who indicated that they had not worked with their Soldier for at least a month
and therefore were not asked to provide ratings.
b These values reflect the number of Soldiers who had received ratings from at least one supervisor at each stage.

All of the 75 supervisors who logged on to the NCO Promotion website agreed to its
privacy act statement and 69 moved on to the ratings portion of the website after indicating they
had worked with their Soldier for at least a month. These supervisors provided ratings for 64
Soldiers (53 Soldiers were rated by one supervisor, and 11 Soldiers were rated by two
supervisors). While this number amounts to a 29.76% response rate for supervisors (see Table
2.4), it amounts to a 46.72% response rate in terms of the percentage of 137 Soldiers who
received ratings from at least one supervisor, and an 8.03% response rate in terms of the
percentage of Soldiers who received ratings from two supervisors. Table 2.5 shows the
demographic characteristics of these Soldiers and supervisors.

Table 2. 5. Demographic Composition of Supervisors and Their Soldiers Participating via the
NCO Promotion Website.

Supervisor Raters Soldier Ratees

Group N % N %

Gender

Male 66 88.0 49 76.6

Female 9 12.0 15 23.4

Race/Ethnicity

White 43 57.3 38 59.4

Black 19 25.3 16 25.0

Hispanic 6 8.0 9 14.1

Other 7 9.3 1 1.6

MOS Type

Combat Arms 18 24.0 19 29.7

Combat Support 16 21.3 17 26.6

Combat Service Support 23 30.7 28 43.8

Warrant/Commissioned Officer 18 24.0

Note. nsup,,sors = 75. nS,,I = 64. The supervisor sample sizes are based on gender, race/ethnicity, and primary
MOS self-report data obtained from the NCO Promotion Supervisor website. The Soldier values are from the
December 2004 EMF. For two Soldiers, values for gender and MOS that they reported on the background form were
used because of unavailability of EMF data.
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NCO Promotion Supervisor Website

The NCO Promotion Supervisor website began the same as the Soldier website in terms
of the password, briefing, and privacy act statement. Supervisors then were asked to provide
basic demographic information for themselves (e.g., MOS, pay grade, gender, and
race/ethnicity). Next, supervisors were presented with the names of the Soldier(s) who had
nominated them and were asked to indicate how long they had worked with the Soldier(s). 3 If
they indicated that they had not worked with the Soldier for at least a month, the supervisors
were not presented with the rating scales for that Soldier.

After it was determined that the supervisor was eligible to rate a Soldier, the supervisor
was presented with instructions for making observed performance ratings. Appendix B shows
these instructions including the layout of the observed performance rating scales that were then
presented one at a time (see Figure 2.3 for a list of scale titles).4 Similar to the Soldier website, if
the supervisor failed to provide any of the requested information (e.g., a rating on a particular
scale), he/she was reminded of the missing data and was afforded a second chance to provide the
missing information. If the missing information was not provided the second time, the website
moved on to the next page. After the supervisor made ratings on 21 scales (i.e., 19 dimensions of
observed performance, one overall effectiveness scale, and one senior NCO potential scale), the
supervisor was presented with a complete list of his/her ratings. At this point the supervisor had
the opportunity to click on any rating, return to that rating scale, and change the rating. Next, the
supervisor was asked to evaluate his/her ratings on a 7-point confidence scale.

1. MOS/Occupation-Specific Knowledge and Skill
2. Common Task Knowledge and Skill
3. Computer Skills
4. Writing Skill
5. Oral Communication Skill
6. Level of Effort/Initiative on the Job
7. Adaptability
8. Self-Management and Self-Directed Learning Skill
9. Demonstrated Integrity, Discipline, and Adherence to Army Procedures
10. Acting as a Role Model
11. Relating to and Supporting Peers
12. Cultural Tolerance
13. Selfless Service Orientation
14. Leadership Skills
15. Concern for Soldier Quality of Life
16. Training Others
17. Coordinating Multiple Units and Battlefield Functions
18. Problem-Solving/Decision Making Skill
19. Information Management
20. Overall Effectiveness
21. Senior NCO Potential

Figure 2.3 Titles of Observed Performance Rating Scales.

3 Most supervisors were nominated by only one Soldier; however, the website was developed to accommodate up to
five Soldiers per supervisor.
4 The complete text of the observed performance rating scales is in Knapp, McCloy, and Heffner (2004).
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After the observed performance ratings were made, the supervisor examined four pages
of briefing slides describing anticipated future conditions that NCOs are likely to face in the
future Army. These conditions were based on a future-oriented job analysis reported by Ford et
al. (2000). The briefing was provided to help supervisor raters understand the difference between
observed performance and expected future performance.

The briefing was followed by a set of rating instructions and six expected future performance
rating scales, presented one at a time (see Figure 2.4 for a list scale titles).5 Appendix B shows the
instructions and the first expected future performance rating scale. Similar to the observed
performance ratings, supervisors were reminded once if they did not make a rating on a particular
scale. After the supervisor made ratings on the six scales, the supervisor was presented with a
complete list of his/her ratings. At this point the rater had the opportunity to click on any rating,
return to that rating scale, and change the rating. Finally, the next page asked the supervisor to
evaluate his/her rating on each expected future performance scale using a 7-point confidence scale.

1. Increased Requirements for Self-Direction and Self-Management
2. Use of Computers, Computerized Equipment, and Digitized Operations
3. Increased Scope of Technical Skill Requirements
4. Increased Requirements for Broader Leadership Skills at Lower Levels
5. Need to Manage Multiple Operational Functions and Deal with the Inter-relatedness of Units
6. Mental and Physical Adaptability and Stamina

Figure 2.4 Titles of Expected Future Performance Rating Scales.

An Alternative Criterion

As can be seen by the sample sizes discussed in Tables 2.1, 2.2, and 2.4, participation

diminished substantially at each stage. The predictor data collection included 942 Soldiers (i.e.,

591 E4 and 351 E5 Soldiers). Only 141 Soldiers logged on to the NCO Promotion Soldier

website and agreed to participate (i.e., 15.0% of the original 942). This low response rate resulted

in potential supervisor raters being contacted for only 137 Soldiers. Participation was solicited

from 252 supervisors, 75 of whom logged on to the NCO Promotion Supervisor website,

resulting in at least one supervisor rater for each of only 64 Soldiers. This meant that, before data

cleaning, there were criterion data in the form of job performance ratings for only 6.8% of the

original sample (i.e., [64/942]100).

Faced with this difficulty, we sought to develop an alternative criterion to the job

performance ratings. The criterion we selected was whether or not participants had been

promoted by the time the criterion data collection was completed. The MIRS database was

queried to identify the most recent promotion and pay grade for each of the 942 Soldiers who

had participated in the original predictor data collection as of December 31, 2005 (i.e., the end of

the criterion data collection).

To use promotion as a criterion in the analyses, another variable needed to be created. It

is referred to here as "exposure" and reflects an estimate of the number of months a Soldier had

been eligible to be promoted at the time the criterion data collection ended (i.e., December 3 1,

5 The complete text of the expected future performance rating scales is in Knapp, McCloy, and Heffner (2004).
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2005) or at the time the Soldier left the Army, whichever came first. The exposure variable was
developed for two reasons. First, a validity analysis that uses promotion as the criterion should
include only those Soldiers who had at least some minimal opportunity to be promoted in terms
of exposure. The value of 6 months was selected as a reasonable minimal period. Second,
exposure itself could be a predictor of promotion. For example, up to a certain number of months
of exposure, the relation between exposure and promotion could be positive after which it could
turn negative (i.e., additional exposure could result in a reduced probability of promotion). The
use of exposure in the validation analyses is discussed in Chapter 5.

The following values were used to calculate exposure for each Soldier: (a) self-report
TIS, (b) the standard policy that E4 Soldiers need 27 months TIS and E5 Soldiers need 75
months TIS to be eligible for promotion to the next pay grade, (c) the end date for criterion data
collection (i.e., December 31, 2005), and (d) separation dates for Soldiers who left the service
before the end of the data collection (obtained from the MIRS database). After eliminating
Soldiers who had missing MIRS data, unrealistic self-reported TIS values, and/or an exposure
value of less than 6 months, this data set included 513 E4 and 260 E5 Soldiers.

Database Construction and Cleaning

Predictor Data Collection

Several steps were taken to ensure the quality of the data collected. First, the Soldier paper
rosters that included the name, pay grade, computer identification number, participant identification
number, and administration condition for each Soldier were compared to the same information
collected on the laptops to ensure its accuracy. Second, information from session logs was used to
identify and eliminate response from Soldiers with questionable data. Third, for the ExAct, LeadEx,
SDI, and IQ-II data, Soldiers who failed to respond to at least 90% of the items were dropped from
further analyses. No Soldiers were dropped for missing data on the PFF21 because the items required
participants to endorse achievements (e.g., medals, awards, and letters of commendation). If an item
was left blank, the Soldier simply did not get credit for that accomplishment. The Missing Data
columns in Table 2.6 reflect Soldiers who were dropped from further analyses because (a) their data
for that instrument were identified as questionable in a session log or (b) they responded to fewer
than 90% of the items. The WSI is a special case; it is constructed such that none of the responses are
recorded unless the participant responds to all of the items. Therefore, Missing Data values for this
instrument represent the number of Soldiers who did not complete the WSI. These relatively large
numbers are not surprising given that the WSI was the last instrument administered and Soldiers
occasionally exited from the administration software without responding to all of its items. With the
exception of the WSI, the relatively small amount of missing data was expected given that the
predictor administration software generated a warning every time a Soldier advanced to the next item
without responding to the current item. Next, because the computer software collected precise
individual test administration times, we were able to drop the scores of participants who completed
an instrument so quickly that their responses could not be an accurate reflection of their standing on
the constructs being assessed (see the Testing Time column in Table 2.6 for these losses). These data
suggest that hurrying through an instrument was a more common phenomenon among E4 Soldiers
than among E5 Soldiers. Finally, ExAct, LeadEx, SDI, and IQ-II responses were screened for
patterned or illogical response patterns. For example, we looked for Soldiers who repeatedly gave the
same response to too many items or gave the same response to adjacent items so infrequently that
they might have been pattern responding. Table 2.6 shows that data for very few Soldiers were
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eliminated for pattern responding. After completing the data cleaning steps illustrated in Table 2.6,
the remaining data were sufficiently complete that we determined that imputation of missing data
was not necessary.

Table 2. 6. Predictor Sample Sizes by Instrument and Data Cleaning Results

E4 Soldiers E5 Soldiers

Reason for Data Loss Reason for Data Loss

Usable % Missing Testing Response Usable % Missing Testing Response

Instrument n Loss Data Time Pattern n Loss Data Time Pattern

PFF21 591 0.0 0 0 0 351 0.0 0 0 0

ExAct 574 2.9 5 12 0 347 1.1 3 1 0

LeadEx 551 6.8 4 36 0 339 3.4 1 11 0

SDI 581 1.7 2 6 2 346 1.4 2 1 2

IQ-II 579 2.0 3 4 5 345 1.7 2 2 2

WSI 540 8.6 11 40 0 322 8.3 19 10 0
Note. nE4 = 591. nE5 = 351. Usable n = number of Soldiers with usable data for the given instrument. % Loss =
percentage of Soldiers in the overall sample whose data were deemed unusable. Missing data = number of Soldiers
who failed to respond to at least 90% of the instrument's items. Testing Time = number of Soldiers who completed
the instrument in an unreasonably short time. Response Pattern = number of Soldiers who exhibited patterned
responding on the instrument (among Soldiers whose data were not lost due to missing items or testing time). Actual
analysis sample sizes may be smaller than the usable sample sizes listed here due to missing data at the scale-level.

After data cleaning, scale scores were calculated for each instrument. Scores were
calculated for all Soldiers on all PFF21 scales based on the accomplishments they endorsed.
Consistent with item formats and operational scoring of this instrument, Soldiers did not get
points for awards, training, and other accomplishments that they did not affirmatively indicate
that they earned. Because one 24-item and one 40-item composite LeadEx score was calculated
for each Soldier, individuals remaining after cleaning were assigned these two scores based on
their averages across the relevant completed items.6 The ExAct, SDI, and IQ-II generate multiple
scale scores. For each scale, a minimum number of necessary items per scale was identified. If a
Soldier completed this minimum, a score was calculated based on the average across the
completed items. This procedure resulted in no missing scale scores for the SDI and IQ-Il and
only one missing score for one ExAct scale. As described above, scores from the WSI were not
recorded until the Soldier completed all items; therefore it had no missing scale scores.

Criterion Data Collection

Data from the Soldier Website

The steps for preparing the data collected during this stage were similar to those followed
during the predictor data collection. For the criterion version of the PFF21 and ExAct, Soldiers
who failed to respond to at least 90% of the items were dropped from further analyses. The
Missing Data columns in Table 2.7 reflect Soldiers who were dropped from further analyses

6 One LeadEx score was based on the all 40 items included in the experimental version of this instrument. Another
LeadEx score was based on a subset of 24 items identified during the concurrent validity project as optimal
candidates for an operational length version of this instrument.
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because they responded to fewer than 90% of the items or because they demonstrated patterned
or illogical response patterns. Although the number of individuals dropped because of missing
data was small, the relative percentage was greater than comparable values resulting from the
predictor data collection. Only one Soldier on one instrument was eliminated for pattern
responding. No scores were dropped for testing times that were too short.

Table 2. 7. Soldier Criterion Sample Sizes by Instrument and Data Cleaning Results
E4 Soldiers E5 Soldiers

Reasons for Data Loss Reasons for Data Loss

Usable % Missing Response Usable % Missing Response
Instrument n Loss Data Pattern n Loss Data Pattern

PFF21 71 2.74 2 0 66 2.94 2 0

ExAct 70 4.11 3 0 65 4.41 2 1
Note. nE4 = 73. nE5 = 68. Usable n = number of Soldiers with usable data for the given instrument. % Loss =

percentage of Soldiers in the overall sample whose data were deemed unusable. Missing data = number of Soldiers
who failed to respond to at least 90% of the instrument's items. Testing Time = number of Soldiers who completed
the instrument in an unreasonably short time. Response Pattern = number of Soldiers who exhibited patterned
responding on the instrument (among Soldiers whose data were not lost due to missing items or testing time). Actual
analysis sample sizes may be smaller than the usable sample sizes listed here due to missing data at the scale-level.

As with the predictor data collection, we determined that imputation of missing data was
not necessary. Again, this relatively small amount of missing data was expected given that the
NCO Promotion Soldier website software generated a warning every time a Soldier advanced to
the next item without responding to the current item. Scales on the PFF21 and the ExAct were
scored in the same manner as they were in the predictor data collection.

Data from the Supervisor Website

The steps for preparing data collected during this stage were similar to those followed
during the predictor and Soldier portion of the criterion data collection. First, a supervisor's ratings
of a Soldier were dropped if the supervisor reported working with the Soldier for less than one
month. Table 2.8 shows that six sets of supervisor ratings were lost for this reason. Next, for the
observed performance rating scales, the ratings for supervisors who failed to respond to at least
90% of the items were dropped from further analyses. The Missing Data column in Table 2.8
reflects supervisors who were dropped from further analyses because they responded to fewer than
90% of the items. The same procedure was followed for the six expected future performance
scales. Next, responses were screened for patterned responding or completion times that were too
short. No supervisor's ratings were eliminated for pattern responding or for completing the ratings
too quickly. As with the other data collections, we determined that imputation of missing data was
not necessary. For each ratee, the Observed Performance Composite score was calculated based on
the mean of the Observed Performance scales that were rated. The Expected Future Performance
Composite score was calculated the same way.

7 Out of 21 scales (i.e., 19 observed performance scales, 1 overall effectiveness scale, and I senior NCO potential scale,

Scale 17 (Coordinating Multiple Units and Battlefield Functions) was eliminated from this and further analyses because
of the low rate response rate for that scale (26.1% of the supervisor raters indicated that they could not rate their Soldier
on this scale). This value was 22.8% in the concurrent validation (Sager, Putka, & McCloy, 2004).
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Table 2.8. Supervisor and Soldier Ratings Sample Sizes after Data Cleaning

Supervisor Raters

Reasons for Data Loss Usable Soldier

Instrument Usable n % Loss < 1 Month Missing Data Ratee n

Observed Composite 66 12.0 6 3 56a

Expected Future Composite 61 18.7 8 53

Note. Usable n = number of supervisors with usable data for the given instrument. % Loss = percentage of

supervisors in the overall sample whose data were deemed unusable. < I Month = number of supervisors who didn't

work with their Soldiers long enough to rate their performance. Missing data = number of supervisors with too many

missing ratings. Usable Soldier Ratee n = resulting number of Soldiers with at least one usable set of ratings,

' The number of usable supervisor ratings does not agree with the number of usable Soldier ratings because some

Soldiers were rated by two supervisors.

Administration Times

Table 2.9 shows test administration times for the predictor data collection instruments
administered on laptops. These administration times compare favorably to the estimated
administration times for the paper-and-pencil versions used during the concurrent validation data
collection. However, it is important to note that paper administration times are much less precise
because they are estimates, whereas the times for the laptop computer administration are actual
times recorded by the computer program for each individual participant. The paper-and-pencil
values were the prescribed amount of time for administration of each instrument to a group.
Focusing on administration times at the 9 0 th percentile, Table 2.9 suggests time savings for the
PFF21, ExAct, and LeadEx, but not for the SDI or the IQ-II.

Table 2.9. Time Statistics for Predictor Data Collection by Instrument (in minutes)

Concurrent Longitudinal Validation Computer Administration Time

Validation Paper E4 Soldiers E5 Soldiers
Administration 9q0th  95 th  

9 0 ,h  95 th

Instrument Time Mdn SD Percentile Percentile Mdn SD Percentile Percentile

PFF21 20 5.1 2.1 8.1 9.7 5.3 5.0 8.3 10.0

ExAct 15 7.2 1.8 9.5 10.4 7.4 1.6 9.5 10.2

LeadEx 65 34.4 11.5 51.9 58.3 35.3 17.4 53.9 62.2

SDI 30 19.6 6.7 28.5 31.9 19.7 7.0 29.8 33.9

IQ-II 40 28.6 7.8 40.5 45.3 27.7 7.8 39.7 44.3

WSI a 4.1 8.6 6.6 7.8 4.2 6.4 6.9 8.0

Note. ncoj.urrn, = 1,881-1891. nLonitudinn, E4 = 540-591. nLongitudmal, E5 = 322-351. Statistics are based on Soldiers with

usable instrument data. Mdn = number of minutes by which 50% of Soldiers completed the instrument. SD =

standard deviation of instrument completion times. 90% Percentile = number of minutes by which 90% of Soldiers

completed the instrument. 95% Percentile = number of minutes by which 95% of Soldiers completed the instrument.
a The WSI was not administered during the concurrent validation.

Table 2.10 shows criterion data collection administration times for the two instruments
that were also administered during the predictor data collection. The median times for
completing these instruments on the website versus laptop computers (see Table 2.9) are very
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similar. The difference is that the 9 0th and 95 th percentile times are longer for the website
administration. This finding is not a surprise, given that during the predictor data collection
Soldiers were responding to the instruments in a relatively quiet "testing" environment. Website
administration occurred at a computer that the Soldier chose and could have included a number
of interruptions and/or distractions.

Table 2.10. Time Statistics for the Soldier Website Data Collection by Instrument (in minutes)

E4 Soldiers E5 Soldiers

Instrument Mdn SD 90'h Percentile 95th Percentile Mdn SD 90 th Percentile 95f' Percentile

PFF21 4.9 3.7 10.1 13.5 5.5 5.6 11.0 15.9

ExAct 7.0 3.1 13.1 13.9 7.2 4.3 13.3 15.9

Note. nE4 = 70-71. nF5 = 65-66. Statistics are based on Soldiers with usable instrument data. Mdn = number of
minutes by which 50% of Soldiers completed the instrument. SD = standard deviation of instrument completion
times. 90% Percentile = number of minutes by which 90% of Soldiers completed the instrument. 95% Percentile =

number of minutes by which 95% of Soldiers completed the instrument.

Summary

This chapter described the NCO Promotion Analysis longitudinal validation data
collection effort and procedures for processing and cleaning the data. Participants included E4
and E5 Soldiers who were, or were close to, being eligible for promotion to the next pay grade
when they completed a number of experimental predictors. Between 14 and 19 months later,
Soldiers logged on to the NCO Promotion Soldier website and nominated supervisors who could
rate their job performance. Soon after, the nominated supervisors logged on to the NCO
Promotion Supervisor website and rated the job performance of their Soldiers. The remaining
chapters present and discuss analyses of the resulting data.

17



18


